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PROBLEM TO BE SOLVED: To provide a solar cell 
module having good appearance. 
SOLUTION: Solar cell elements 1 are mutually 
electrically connected in series to form a unit 4, 
having a part exposed to a light incident side. This 
part is covered with a colored layer 4B to obtain a 
solar cell module having good appearance. This layer 
4B is made of a material which is poor in wettability 
with respect to a conductive layer 4C, covered on 
connection parts of the unit 4 connected to the cell 
elements 1. 
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* NOTICES * 

JPO said NCIPI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solar cell module which two or more solar battery elements are the solar cell modules 
which come to carry out a series connection with a connection object electrically, and is 
characterized by putting a coloring layer on the part exposed to the optical incidence side of said 
connection object. 

[Claim 2] Said coloring layer is a solar cell module according to claim 1 characterized by consisting 
of wettability bad ingredients with the conductive glue line put on the part connected with said solar 
battery element of said connection object. 

[Claim 3] The solar cell module according to claim 1 or 2 characterized by the optical plane of 
incidence of said coloring layer having the scattered reflection side of light. 

[Claim 4] The solar cell module according to claim 3 characterized by the scattered reflection side of 
said light being toothing-like. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field for offering the good solar cell 

module of an appearance. 

[0002] 

[Description of the Prior Art] The solar battery element which generates photoelectromotive force by 
the incidence of light is used for the object for individual residences, or the generation-of-electrical- 
energy facility including public welfare devices, such as a calculator and a wrist watch, from the 
former. 

[0003] Since the generated output per this solar battery element is 1-2W at most, when bigger 
generated output than public welfare devices, such as an object for individual residences or a 
generation-of-electrical-energy facility, is required, the series connection of two or more solar 
battery elements is carried out electrically, and the solar cell module which heightened the generated 
output is used. 

[0004] Drawing 4 is the module-structure Fig. of this solar cell module, this drawing (A) is a top 
view and this drawing (B) is a sectional view. 

[0005] In this drawing, although 1 — is a solar battery element, for example, it consists of crystal 
system semi-conductors, such as single crystal silicon and polycrystalline silicon, compound 
semiconductors, such as an amorphous semiconductor represented by amorphous silicon besides this 
or GaAs, and CdTe, can be used. 

[0006] Solar battery element 1 — respectively optical incidence lateral electrode 2 — and light 
transmission lateral electrode 3— make a pair, and are prepared in an optical incidence and light 
transmission side, and it is a solar battery element 1 by the incidence of optical incidence lateral 
electrode 2 — of these pairs, and light transmission lateral electrode 3— to light. — The 
photoelectromotive force generated in inside is taken out outside. 

[0007] The optical incidence lateral electrode 2 of one solar battery element 1 and the light 
transmission lateral electrode 3 of the solar battery element 1 of another side of said adjoining solar 
battery element 1 — are electrically connected to the serial by the connection object 4 with which it 
comes to cover both sides of copper foil a solder layer. 

[0008] Thus, solar battery element 1 — by which the series connection was mutually carried out 
electrically in connection object 4 - is pinched through translucency resin (not shown), such as 
EVA, between the translucent part material 5 allotted to an optical incidence side, such as glass and 
plastics, the flesh-side surface part material 6 allotted to a light transmission side, and **, it is unified 
by the frame part material 7 which consists of aluminum etc., and a solar cell module is constituted. 
[0009] 

[Problem(s) to be Solved by the Invention] However, if it was in ** et al. and the above-mentioned 
conventional solar cell module, the technical problem that the connection object 4 was checked by 
looking and an appearance served as a defect when it sees from an optical plane-of-incidence side 
occurred. 
[0010] 

[Means for Solving the Problem] In order to solve this technical problem, two or more solar battery 
elements are the solar cell modules which come to carry out a series connection with a connection 
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object electrically, and this application is characterized by putting a coloring layer on the part 
exposed to the optical incidence side of said connection object. 

[001 1] Moreover, said coloring layer is characterized by consisting of wettability bad ingredients 
with the conductive glue line put on the part connected with said solar battery element of said 
connection object. 

[0012] In addition, it is characterized by the optical plane of incidence of said coloring layer having 
the scattered reflection side of light, and is characterized by this scattered reflection side being 
toothing-like. 
[0013] 

[Embodiment of the Invention] Drawing 1 is structural drawing of the solar cell module concerning 
the 1st operation gestalt of this invention, this drawing (A) expresses a top view, and this drawing 
(B) expresses the expanded sectional view of the connection between solar battery elements, 
respectively. In addition, in this drawing, the same sign is given to the part which has the same 
configuration as the conventional solar cell module shown in drawing 4 . 

[0014] In this drawing, 1 « was a solar battery element, and if it was in this operation gestalt, it used 
the single crystal silicon of p mold with an area lOcmxlOcm and a thickness of about 500 
micrometers as a substrate. And by diffusing P (Lynn) to the thickness of about 0.5 micrometers the 
optical incidence side of this single crystal silicon substrate, it considers as n mold and pn junction is 
formed. 

[0015] Optical incidence lateral electrode 2 - of the shape of a tandem type of this solar battery 
element 1 — which becomes optical plane of incidence from Ag through antireflection films (not 
shown), such as TiOx and SiN, is formed, and light transmission lateral electrode 3 — which consists 
of aluminum is formed in the light transmission side. 

[0016] 4 — is the solar battery element 1 which is a connection object and adjoins. — The optical 
incidence lateral electrode 2 of one solar battery element 1 and the light transmission lateral 
electrode 3 of the solar battery element 1 of another side are connected electrically. 
[0017] Here, said connection object 4 consists of conductor 4 A, and coloring layer 4B is put on the 
part exposed to an optical incidence side as it is shown in the expanded sectional view of this 
drawing (B), if it is in this invention. It is desirable to use the electric conduction material which has 
flexibility, such as copper foil with a thickness of about 100 micrometers, as above-mentioned 
conductor 4A here. 

[0018] In addition, this coloring layer 4B consists of wettability bad ingredients with conductive glue 
line 4C which was put on the part connected with said optical incidence lateral electrode 2 and the 
light transmission lateral electrode 3 and which is represented by solder. 

[0019] That is, since coloring layer 4B is put on the part exposed to the optical incidence side of the 
connection object 4 according to this application, the color which the connection object 4 presents is 
changeable by controlling the color of coloring layer 4B. Therefore, the connection object 4 can 
offer the good solar cell module ofa****** appearance by bringing close with the color which solar 
battery element 1 — presents the color of coloring layer 4B. 

[0020] Moreover, since said connection object 4 consists of conductor 4 A which has flexibility, such 
as copper foil, in case between the adjoining solar battery elements 1 is connected with the 
connection object 4, this connection object 4 can be bent freely, and an activity is easy. 
[0021] Furthermore, since conductive glue line 4C is put on the part connected with said optical 
incidence lateral electrode 2 and the light transmission lateral electrode 3 of the connection object 4, 
two electrodes 2 and 3 and certainly electric connection can be taken. 

[0022] The production process of this connection object 4 is explained with reference to the 
schematic diagram ofa production process shown in drawing 2 . 

[0023] First, as shown in the process of this drawing (A), conductor 4A which consists of copper foil 
used as the about [ thickness lOOmicrometer ] shape of width of face of 1.5mm and ** length is 
prepared. Usually, such a conductor serves as the shape of an about [ die-length number 100m ] reel, 
and is marketed. 

[0024] And after putting coloring layer 4B with a thickness of about 15-20 micrometers by 
approaches, such as vacuum evaporationo or screen-stencil, to the part from an edge to about 95mm 
of the front face of this conductor 4A, it cuts from an edge in about 1 80mm part. 
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[0025] As mentioned above, in this invention, the conductive binder represented by solder etc. as an 
ingredient of coloring layer 4B and the wettability bad ingredient are used, and the epoxy resin was 
used here. And this epoxy resin was colored the color predetermined by adding the color pigment of 
Cu (C2H302) and 3Cu (As02)2, CoO-nZnO, Cr 203, Cr203.2H20, and CoO-Sn02 grade, and it 
considered as the ingredient of coloring layer 4B. In addition, as an ingredient of coloring layer 4B, 
the resin of a polyimide system may be used in addition to the above-mentioned epoxy resin. 
[0026] Subsequently, as shown in the process of this drawing (B), conductor 4A on which coloring 
layer 4B was put is immersed in the solder tub 1 1 containing the melting solder 10. In this process, 
since coloring layer 4B by this invention has bad wettability with solder, solder will not be put on 
coloring layer 4B, but conductive glue line 4C which consists of solder the whole surface on 
conductor 4A except this coloring layer 4B top will be put. 

[0027] Therefore, according to this invention, conductive glue line 4C is not put on coloring layer 
4B, this conductive glue line 4C can be made to put only on a desired part, and a process is easy. 
[0028] The connection object 4 manufactured at the above process is used, and it is a solar battery 
element 1 . In carrying out series connection of the between electrically, as shown in drawing 1 
(B), it connects so that coloring layer 4B may be exposed and allotted to an optical incidence side. 
[0029] That is, spacing of about 2mm is separated, solar battery element 1 — which adjoins each 
other is arranged, and the part on which coloring layer 4B was put arranges the connection object 4 
so that an optical incidence side may be turned to on the optical incidence lateral electrode 2 of one 
solar battery element 1. And the connection object 4 is connected so that it may lap with each of the 
optical incidence lateral electrode 2 of one solar battery element 1, and the light transmission lateral 
electrode 3 of the solar battery element 1 of another side every about 90mm. 
[0030] As above-mentioned, if like is carried out and it connects, since conductive glue line 4C is 
put except for this part on which coloring layer 4B was put, melting of conductive glue line 4C can 
be carried out easily, and it can connect with said optical incidence lateral electrode 2 and the light 
transmission lateral electrode 3 electrically by heating by approaches, such as lamp annealing, all 
over the connection object 4. 

[0031] In addition, since coloring layer 4B is put even on about 95mm part from the end of the 
connection object 4, coloring layer 4B will be altogether put on the exposed part of the connection 
object 4 in the gap section between the solar battery elements 1 of another side on the optical 
incidence lateral electrode 2 of one [ which has been exposed to an optical incidence side / said ] 
solar battery element 1 . 

[0032] Thus, solar battery element 1 — by which series connection was carried out electrically at 
connection object 4 — is pinched through translucency resin, such as EVA, between the translucent 
part material 5, such as glass arranged on an optical incidence side as usual, the flesh-side surface 
part material 6 allotted to a light transmission side, and **, and it is unified by the frame part 
material 7 which consists of aluminum etc., and let it be a solar cell module. 

[0033] According to this application, coloring layer 4B-- is put on the part of connection object 4 — 
which carries out series connection of two or more solar battery element 1 — electrically exposed to 
an optical incidence side as mentioned above. Therefore, by making the color which this coloring 
layer 4B— presents into the color which solar battery element 1 — presents, and a near color, 
connection object 4 — cannot be conspicuous like before, and an appearance can offer a good solar 
cell module. 

[0034] In addition, since it consists of wettability bad ingredients with conductive glue line 4C— put 
on the part connected with said solar battery element 1— of said connection object 4 — , this coloring 
layer 4B— is the connection object 4. — Manufacture is easy and productivity is good. 
[0035] In addition, by carrying out scattered reflection of the reflected light in this coloring layer 4B 
for the optical plane of incidence of this coloring layer 4B as a scattered reflection side of light, it 
cannot be further conspicuous, coloring layer 4B can be carried out, and a much more desirable 
appearance can be acquired. 

[0036] for this reason — being alike — for example, — the case where an epoxy resin is used as 
coloring layer 4B - the inside of that resin - the particle size of solid powder (filler), such as about 
40% of silica with a particle size of about 30 micrometers or less which comes out of comparatively 
and which is contained, and an alumina, — 50-60 micrometers — carrying out — that content — 60 - 
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70% — then, it is good. This scattered reflection side of like and the light which the optical plane of 
incidence of coloring layer 4B which was in the mirror plane condition conventionally consisted 
toothing-like of by controlling the particle size and the content of solid powder (filler) can be 
formed. 

[0037] Next, the solar cell module concerning the 2nd operation gestalt of this invention is explained 
with reference to drawing 3 . In addition, this drawing (A) shows a top view, this drawing (B) shows 
the sectional view, respectively, and the same sign is given to the part which has the conventionally 
same function as structure shown in drawing 4 . 

[0038] The point that the solar cell module of a **** 2 operation gestalt differs from the solar cell 
module of the 1st operation gestalt is in the point using coloring tape 4D— which makes a subject the 
Pori polyethylene terephthalate (PET), polyimide, or vinyl fluoride (PVF) as a coloring layer put on 
the part of connection object 4 — exposed to an optical incidence side. 

[0039] In the conventional solar cell module shown in this configuration, then drawing 4 , the 
manufacture is [ that what is necessary is just to stick coloring tape 4D-- used as a coloring layer on 
the part of connection object 4 — exposed to optical plane of incidence ] easy. 
[0040] In addition, what is necessary is in sticking this coloring tape, not to stick on every one solar 
battery element 1 — , and just to make it stick ranging over two or more solar battery element 1 — 
arranged on the same straight line, as shown in this drawing (A). 

[0041] Moreover, optical plane of incidence can obtain a solar cell module with a much more 
desirable appearance as a coloring tape by using the gloss ** tape which has the scattered reflection 
side which became toothing-like as mentioned above. 
[0042] 

[Effect of the Invention] As mentioned above, since coloring layer 4B is put on the part allotted to 
the optical incidence side of the connection object 4 which should carry out series connection of two 
or more solar battery element 1 — electrically by exposing according to this invention, the good solar 
cell module of an appearance is obtained by controlling the color which this coloring layer 4B 
presents. 

[0043] Furthermore, since wettability with conductive glue line 4C put on the part connected with 
the solar battery element of a connection object consists of bad ingredients, manufacture of the 
connection object 4 is easy for this coloring layer 4B, and its productivity is good. 
[0044] In addition, a much more desirable appearance can be acquired by making optical plane of 
incidence of this coloring layer 4B into the scattered reflection side of light. 

[Translation done.] 



http://wNAAv4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/14/2006 



JP,1 0-0931 25,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the module-structure Fig. of the solar cell module concerning the 1st operation 
gestalt of this invention. 

[Drawing 2] It is the approximate account Fig. of the production process of the connection object 
concerning this invention. 

[Drawing 3] It is the module-structure Fig. of the solar cell module concerning the 2nd operation 
gestalt of this invention. 

[Drawing 4] It is the module-structure Fig. of the conventional solar cell module. 
[***♦ of a sign] 

1 [ — Connection object ] - A solar battery element, 2 - An optical incidence lateral electrode, 3 — 
A light transmission lateral electrode, 4 

5 - Translucent part material, 6 — Flesh-side surface part material, 7 - Frame part 

4A [ - Coloring tape ] - A conductor, 4B - A coloring layer, 4C - A conductive glue line, 4D 

10 - Melting solder, 1 1 - Solder tub 



[Translation done.] 
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DRAWINGS 



[Drawing 1 ] 
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[Drawing 3] 
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[Drawing 4] 
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